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(54) METHOD FOR TRANSMITTING AND RECEIVING NON-RECEIVED BIOMETRIC INFORMATION 
ON BASIS OF DOMAIN TO WHICH NON-RECEIVED BIOMETRIC INFORMATION BELONGS

(57) The present disclosure relates to a method for
transmitting and receiving non-received biometric infor-
mation, and more specifically, to a method for transmit-
ting and receiving biometric information, wherein, when
there is biometric information that a communication ter-
minal has not received from a sensor transmitter, the
reception of the non-received biometric information is
controlled differently by determining, from received ad-
jacent biometric information, whether the domain to
which the non-received biometric information belongs is
a dangerous domain or a normal domain.
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Description

TECHNICAL FIELD

[0001] The present disclosure generally relates to a
method for transmitting and receiving unreceived biomet-
ric information, and more specifically, a method for trans-
mitting and receiving unreceived biometric information,
the method of, when unreceived biometric information
exists, differently controlling receipt of the unreceived bi-
ometric information by determining whether the unre-
ceived biometric information belongs to a dangerous
range or a normal range based on received adjacent bi-
ometric information.

BACKGROUND

[0002] Diabetes is a chronic medical condition that is
common in modern people, and in the Republic of Korea,
there are 2 million diabetes patients, about 5% of the total
population.
[0003] Diabetes occurs when the absolute level of the
sugar level in blood is high due to the absolute deficiency
or relative insufficiency of insulin, produced by the pan-
creas, caused by various reasons such as obesity,
stress, poor eating habits, and inherited hereditary fac-
tors and imbalance regarding glucose in the blood.
[0004] The blood usually contains a certain concentra-
tion of glucose, and tissue cells gain energy from the
glucose.
[0005] However, when the glucose is increased exces-
sively more than needed, the glucose cannot be properly
stored in the liver, muscle, or adipose tissue and is ac-
cumulated in the blood, because of this, patients with
diabetes maintain a much higher blood glucose level than
normal people, and as excessive blood glucose passes
through the tissues and is discharged into the urine, it
results in deficiency of glucose, which is absolutely nec-
essary for all tissues of the body, thereby causing abnor-
malities in respective body tissues.
[0006] Diabetes is characterized by substantial ab-
sence of subjective symptoms at the beginning of the
condition, when diabetes progresses, diabetes-specific
symptoms such as overdrink, overeat, polyuria, weight
loss, weariness, skin itchiness, and lower ability of nat-
urally healing on injury on hands and feet are shown, and
further progression of diabetes leads to complications
such as visual disturbances, hypertension, kidney dis-
ease, paralysis, periodontal disease, muscle spasms
and neuralgia, as well as gangrene.
[0007] In order to diagnose diabetes beforehand and
manage to prevent the progression of diabetes into com-
plications associated therewith, systematic blood glu-
cose measurement and treatment should be performed.
[0008] Diabetes need to constantly measure blood glu-
cose for management, so the demand for devices related
to blood glucose measurement is steadily increasing. It
has been confirmed through various studies that, when

diabetic patients strictly control the management of blood
glucose, the incidence of complications of diabetes is
significantly reduced. Accordingly, it is very important for
diabetic patients to measure blood glucose regularly for
blood glocuse management.
[0009] In general, a finger prick type method is mainly
used for blood glucose control in diabetic patients. This
blood prick type method helps diabetic patients to man-
age their blood glucose, but because only the result at
the time of measurement is displayed, there is a problem
that it is difficult of precisely monitoring the blood glucose
level that changes frequently. In addition, since the blood
prick type blood glucose meter needs to collect blood
every time to measure blood glucose frequently during
the day, there is a problem in that the burden of blood
collection is huge for diabetic patients.
[0010] Diabetics patients generally experience hyper-
glycemia and hypoglycemia, and an emergency may oc-
cur in the hypoglycemic conditions. Hypoglycemia oc-
curs when sugar content is not kept for a long time, and
the patients may become unconscious or die in a worst
case. Accordingly, rapid discovery of the hypoglycemic
condition is critically important for diabetics. The figure
prick type blood glucose meter intermittently measuring
glucose have limited ability to accurately measure blood
glucose levels.
[0011] Recently, to overcome such a drawback, con-
tinuous glucose monitoring systems (CGMSs) inserted
into the human body to measure a blood glucose level
every few minutes have been developed, and therefore
easily perform the management of diabetics and re-
sponses to an emergency situation.
[0012] The continuous glucose monitoring system in-
cludes a sensor transmitter configured to be attachable
to a body part of a user and measure blood glucose by
extracting body fluid, a communication terminal config-
ured to output the received blood glucose level, and so
on. The sensor transmitter measures the blood glucose
of the user in a status that a sensor is inserted to a human
body for a certain period, for example, fifteen (15) days,
and generates blood glucose information. The sensor
transmitter periodically generates blood glucose informa-
tion, and the communication terminal periodically re-
ceives and outputs the blood glucose information so that
the user can check the received blood glucose informa-
tion.
[0013] In the continuous blood glucose measurement
system described above, the sensor transmitter and the
communication terminal transmit and receive blood glu-
cose information in a wired communication type or a wire-
less communication type, and the communication termi-
nal must continuously receive transmission packets from
the sensor transmitter.
[0014] However, it may occur that the communication
terminal cannot continuously receive blood glucose in-
formation from the sensor transmitter due to temporary
communication disconnection between the sensor trans-
mitter and the communication terminal or the user’s in-
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experienced operation, or when the communication ter-
minal and the sensor transmitter are disposed away from
each other by a distance that cannot communicate with
each other for a considerable period of time, the commu-
nication terminal may not be able to receive the user’s
blood glucose information during the corresponding time
period.
[0015] As such, when the communication terminal is
unable to receive blood glucose information from the sen-
sor transmitter, the communication terminal needs to in-
form the user that unreceived blood glucose information
exists and receive the unreceived blood glucose infor-
mation, but, if repeatedly notifying the user that the un-
received blood glucose information exists even when
many notifications already have been repeatedly sent to
the user or unreceived blood glucose information is un-
necessary to the user, it may cause inconvenience to the
user.

DETAILED DESCRIPTION OF DISCLOSURE

Technical Problem

[0016] To solve the problem of the conventional meth-
od of transmitting and receiving biometric information de-
scribed above, the purpose of the present disclosure may
be for providing a method for transmitting and receiving
biometric information, the method determining whether
biometric information unreceived from a sensor transmit-
ter by a communication terminal exists, and, when the
unreceived biometric information exists, outputting an in-
dicator of the unreceived biometric information to a user
to induce to receive the unreceived biometric information
through the indicator.
[0017] Another purpose of the present disclosure is for
providing a method for transmitting and receiving biomet-
ric information, the method of, when unreceived biometric
information exists, differently controlling receipt of the un-
received biometric information by determining whether
the unreceived biometric information belongs to a dan-
gerous range or a normal range based on received ad-
jacent biometric information.
[0018] Still another purpose of the present disclosure
is for providing a method for transmitting and receiving
biometric information, the method of, when biometric in-
formation unreceived from a sensor transmitter by a com-
munication terminal exists and the unreceived biometric
information belongs to a normal range, processing to
make an indicator notifying the existence of the unre-
ceived biometric information being blinded or removing
the indicator after a certain time elapses in order to re-
duce the inconvenience of the user caused by frequent
notification of unnecessary unreceived biometric infor-
mation.
[0019] Still another purpose of the present disclosure
is for providing a method for transmitting and receiving
biometric information, the method of, when biometric in-
formation unreceived from a sensor transmitter by a com-

munication terminal belongs to a dangerous range and
as a result the unreceived biometric information is re-
ceived, determining whether the unreceived biometric in-
formation belongs to an actual dangerous range and in-
forming the user that the unreceived biometric informa-
tion belongs to the actual dangerous range.

Solution to Problem

[0020] To accomplish the purpose of the present dis-
closure, according to an embodiment of the present dis-
closure, a method for transmitting and receiving biometric
information comprises: determining whether unreceived
biometric information among biometric information
measured by the sensor transmitter exists; when the un-
received biometric information exists, outputting an indi-
cator for existence of the unreceived biometric informa-
tion to be informed to the user; and requesting and re-
ceiving the unreceived biometric information from the
sensor transmitter.
[0021] Preferably, according to an embodiment of the
present disclosure, a method for transmitting and receiv-
ing biometric information further comprises determining
whether the unreceived biometric information belongs to
a dangerous area or a normal area.
[0022] Here, according to an embodiment of the
present disclosure, in a method for transmitting and re-
ceiving biometric information, information on an area to
which the unreceived biometric information belongs is
included in the indicator and outputted.
[0023] Preferably, according to an embodiment of the
present disclosure, a method for transmitting and receiv-
ing biometric information further comprises, when the un-
received biometric information exists, determining time
of measuring the unreceived biometric information,
wherein an area to which the unreceived biometric infor-
mation belongs is determined based on biometric infor-
mation received around the time of measuring the unre-
ceived biometric information.
[0024] Here, according to an embodiment of the
present disclosure, in a method for transmitting and re-
ceiving biometric information, when the unreceived bio-
metric information belongs to the normal area, the indi-
cator is processed to be blinded so that the user is unable
to visually recognize the indicator.
[0025] Here, according to an embodiment of the
present disclosure, in a method for transmitting and re-
ceiving biometric information, wherein when the unre-
ceived biometric information exists and the unreceived
biometric information belongs to the normal area, the un-
received biometric information is requested and received
from the sensor transmitter only if a receipt command for
receiving the unreceived biometric information is input-
ted.
[0026] Here, according to an embodiment of the
present disclosure, in a method for transmitting and re-
ceiving biometric information, when the unreceived bio-
metric information exists and the unreceived biometric
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information belongs to the normal area, the unreceived
biometric information is requested and received from the
sensor transmitter if the receipt command for receiving
the unreceived biometric information is inputted within a
first threshold time, and when the receipt command is
not inputted during the first threshold time, the indicator
outputted on a display is deleted.
[0027] Preferably, according to an embodiment of the
present disclosure, a method for transmitting and receiv-
ing biometric information further comprises: when the un-
received biometric information exists and the unreceived
biometric information belongs to the dangerous area, de-
termining whether the receipt command for receiving the
unreceived biometric information is inputted within a sec-
ond threshold time; when the receipt command for re-
ceiving the unreceived biometric information is not input-
ted within the second threshold time, outputting to the
user an inquiry message for inquiring whether to receive
the unreceived biometric information; and determining
whether the receipt command is inputted within a third
threshold time after outputting the inquiry message,
wherein: when the receipt command is inputted within
the third threshold time, the unreceived biometric infor-
mation is requested and received from the sensor trans-
mitter, and when the receipt command is not inputted
during the third threshold time, the indicator outputted on
a display is automatically deleted.
[0028] Preferably, according to an embodiment of the
present disclosure, a method for transmitting and receiv-
ing biometric information further comprises, when the un-
received biometric information exists: determining time
of measuring the unreceived biometric information; and
based on the determined time of measuring the unre-
ceived biometric information, calculating deletion time of
deleting the unreceived biometric information of which
storage time set after measuring and storing the unre-
ceived biometric information by the sensor transmitter
elapses, wherein at least one of the first threshold time,
the second threshold time, and the third threshold time
is calculated based on the deletion time.
[0029] Here, the first threshold time, the second thresh-
old time, and the third threshold time are calculated to
be prior to the deletion time.
[0030] Preferably, according to an embodiment of the
present disclosure, a method for transmitting and receiv-
ing biometric information further comprises: when the un-
received biometric information belongs to the dangerous
area, receiving the unreceived biometric information from
the sensor transmitter and determining whether the un-
received biometric information belongs to an actual dan-
gerous area; and when it is determined that the unre-
ceived biometric information belongs to the actual dan-
gerous area, generating and outputting an alarm mes-
sage notifying the dangerous area to the user.

Advantageous Effects of Invention

[0031] A method for transmitting and receiving unre-

ceived biometric information according to embodiments
of the present disclosure has the following effects.
[0032] First, a method for transmitting and receiving
biometric information determines whether biometric in-
formation unreceived from a sensor transmitter by a com-
munication terminal exists, and, when the unreceived bi-
ometric information exists, outputs an indicator of the un-
received biometric information to a user to induce to re-
ceive the unreceived biometric information through the
indicator.
[0033] Second, when unreceived biometric informa-
tion exists, a method for transmitting and receiving bio-
metric information differently controls receipt of the un-
received biometric information by determining whether
the unreceived biometric information belongs to a dan-
gerous range or a normal range based on received ad-
jacent biometric information.
[0034] Third, when biometric information unreceived
from a sensor transmitter by a communication terminal
exists and the unreceived biometric information belongs
to a normal range, a method for transmitting and receiving
biometric information processes to make an indicator no-
tifying the existence of the unreceived biometric informa-
tion being blinded or removes the indicator after a certain
time elapses in order to reduce the inconvenience of the
user caused by frequent notification of unnecessary un-
received biometric information.
[0035] Fourth, when biometric information unreceived
from a sensor transmitter by a communication terminal
belongs to a dangerous range and as a result the unre-
ceived biometric information is received, a method for
transmitting and receiving biometric information deter-
mines whether the unreceived biometric information be-
longs to an actual dangerous range and informs the user
that the unreceived biometric information belongs to the
actual dangerous range, so that the user can check
whether the unreceived biometric information is actually
dangerous.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036]

FIG. 1 is a schematic diagram for illustrating a con-
tinuous blood glucose measurement system accord-
ing to an embodiment of the present disclosure.

FIG. 2 is a figure for illustrating an example of gen-
erating blood glucose information in a sensor trans-
mitter.

FIG. 3 is a figure for illustrating an example of gen-
erating a transmission packet in a sensor transmitter.

FIG. 4 is a functional block diagram for illustrating a
communication terminal according to an embodi-
ment of the present disclosure.
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FIG. 5 is a functional block diagram for illustrating a
biometric information management module accord-
ing to an embodiment of the present disclosure.

FIG. 6 is a flow chart for illustrating a method for
receiving and transmitting unreceived blood glucose
information according to an embodiment of the
present disclosure.

FIG. 7 illustrates an example of an indicator accord-
ing to the present disclosure.

FIG. 8 shows an example of a user interface screen
for inputting a user command for receiving unre-
ceived blood glucose information.

FIG. 9 is a flowchart for illustrating a method for trans-
mitting and receiving unreceived blood glucose in-
formation based on an area to which the unreceived
blood glucose information belongs according to an
embodiment of the present disclosure.

FIG. 10 is a figure for explaining a section in which
blood glucose information is not received from the
sensor transmitter.

FIG. 11 is a figure for explaining an example of de-
termining an area, to which unreceived blood glu-
cose information belongs, from adjacent blood glu-
cose information.

FIG. 12 is a figure for illustrating another example of
determining an area, to which unreceived blood glu-
cose information belong, from adjacent blood glu-
cose information

FIG. 13 is a flowchart for explaining a method for
transmitting and receiving unreceived blood glucose
information based on an area to which the unre-
ceived blood glucose information belongs according
to an embodiment of the present disclosure.

FIG. 14 is a flowchart for illustrating an example of
calculating a first threshold time, a second threshold
time, or a third threshold time according to an em-
bodiment of the present disclosure.

FIG. 15 is a figure for illustrating an example of cal-
culating a first threshold time to a third threshold time.

DESCRIPTION OF EMBODIMENTS OF DISCLOSURE

[0037] The technical terms used in the present disclo-
sure are only for the purpose of describing exemplary
embodiments, and they are not intended to limit the
present invention. Also, unless otherwise defined, all
technical terms used herein should be construed as hav-
ing the same meaning as commonly understood by those

skilled in the art, and should not be interpreted as being
excessively inclusive or excessively restrictive. In addi-
tion, when a technical term used herein is an erroneous
technical term that does not accurately represent the idea
of the present invention, it should be understood as re-
placing the term by a technical term which can be properly
understood by those skilled in the art.
[0038] Further, singular expressions used in the
present specification include plural expressions unless
they have definitely opposite meanings. In the present
application, it shall not be construed that terms, such as
"including" or "comprising", various constituent elements
or steps described in the specification need to be all es-
sentially included, and it shall be construed that some
constituent elements or steps among the various constit-
uent elements or steps may be omitted, or additional con-
stituent elements or steps may be further included.
[0039] Also, it should be noted that the accompanying
drawings are merely illustrated to easily explain the spirit
of the invention, and therefore, they should not be con-
strued to limit the spirit of the invention by the accompa-
nying drawings.
[0040] Hereinafter, with reference to the enclosed
drawings, a method for receiving and transmitting bio-
metric information according to an embodiment of the
present disclosure is described in detail.
[0041] FIG. 1 is a schematic diagram for illustrating a
continuous blood glucose measurement system accord-
ing to an embodiment of the present disclosure.
[0042] Referring to FIG. 1, the continuous blood glu-
cose measurement system (1) according to an embodi-
ment of the present disclosure comprises a sensor trans-
mitter (10) and a communication terminal (30).
[0043] The sensor transmitter (10) is attachable to hu-
man body and, when the sensor transmitter (10) is at-
tached to the human body, an end portion of a sensor of
the sensor transmitter (10) is inserted into skin to peri-
odically extract body fluid of the human body and meas-
ure blood glucose.
[0044] The communication terminal (30) is a terminal
configured to receive blood glucose information from the
sensor transmitter (10) and output or display the received
blood glucose information to a user, and for example, the
communication terminal (30) may be a portable terminal
(such as smartphone, tablet PC, or notebook and so on)
configured to communicate with the sensor transmitter
(10). However, the communication terminal (30) is not
limited thereto, and may be any type of a terminal to which
has a communication function and program or application
can be installed.
[0045] The sensor transmitter (10) transmits the blood
glucose information in response to request of the com-
munication terminal (30) or at predetermined times peri-
odically, and for data communication between the sensor
transmitter (10) and the communication terminal (30), the
sensor transmitter (10) and the communication terminal
(30) are communicationally connected to each other over
a wire by an USB cable and so on or communicationally
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connected in an wireless communication means such as
infrared communication, NFC communication, Blue-
tooth, etc.
[0046] Here, the communication terminal (30) deter-
mines whether blood glucose information that has not
been received from the sensor transmitter (10) exists,
and if there is unreceived blood glucose information, a
user interface screen for notifying an user that the blood
glucose information that has not been received exists,
and the communication terminal (30) receives the unre-
ceived blood glucose information according to a selection
of the user or a region to which the blood glucose infor-
mation belongs.
[0047] Depending on the field to which the present dis-
closure is applied, various types of biometric information
may be measured in addition to the blood glucose infor-
mation, but, hereinafter, the blood glucose information
will be described as an example of the biometric infor-
mation.
[0048] FIG. 2 is a figure for illustrating an example of
generating blood glucose information in a sensor trans-
mitter.
[0049] First, data regarding a blood glucose signal
measured by a sensor transmitter are measured at every
certain time period, and, for every one time period for the
measurement, multiple time measurement can be per-
formed. For example, the sensor transmitter measures
blood glucose signal data every ten (10) seconds. At that
time, every time when one unit measurement is per-
formed, blood glucose signals are measured thirty (30)
times, and the time consumed for measuring the blood
glucose signals may be one (1) second. Accordingly, the
sensor transmitter measures thirty (30) analog blood glu-
cose signal data every ten (10) seconds.
[0050] Accordingly, for example, blood glucose infor-
mation can be measured every ten (10) seconds, such
as thirty (30) times measurements of blood glucose in-
formation between 2 o’clock 14 minute 25 second and 2
o’clock 14 minute 26 second PM, and another thirty (30)
times measurements of blood glucose information be-
tween 2 o’clock 14 minute 35 second and 2 o’clock 14
minute 36 second PM.
[0051] The measured blood glucose signal data is
transformed into a digital signal. The sensor transmitter
calculates one average value every ten (10) seconds by
calculating an average value of thirty (30) blood glucose
information data transformed to the digital signal by a
trimmed average calculation way. At that time, seven (7)
highest data and seven (7) lowest data among the thirty
(30) blood glucose information data are removed and an
average value (A) of remaining sixteen (16) data is cal-
culated.
[0052] The trimmed average value (A) calculated by
way of being described above can be generated every
ten (10) seconds, and, as illustrated, six (6) trimmed av-
erage values (A1 to A6) can be generated for one (1)
minute.
[0053] Additionally, six (6) trimmed average values (A1

to A6) are generated for one (1) minute, and a second
trimmed average value (B1) is generated using the gen-
erated six (6) trimmed average values (A1 to A6). At that
time, the generated second trimmed average value (B1)
is calculated by removing a maximum value and a min-
imum value among six (6) trimmed average values (A1
to A6) and calculating an average of remaining four val-
ues. Accordingly, blood glucose information is generated
from one second trimmed average value (B) for one (1)
minute.
[0054] The blood glucose information data generated
every (1) minute is stored at the sensor transmitter, and
the stored blood glucose information can be generated
as a transmission packet to be transmitted to the com-
munication terminal.
[0055] FIG. 3 is a figure for illustrating an example of
generating a transmission packet in a sensor transmitter,
and regarding an example of generating a transmission
packet with reference to FIG. 3(a), blood glucose infor-
mation (B1, B2, B3, B4, B5, B6, ...) is generated sequen-
tially at each set blood glucose information generation
period (Tp), and, each time the blood glucose information
is generated, a transmission packet (PI, P2, P3, P4, P5,
P6) having corresponding blood glucose information is
generated. When the transmission packet is generated,
a series of unique identifiers are allocated according to
order of the generation of the transmission packets, and
the transmission packet is generated to include the iden-
tifier of the transmission packet and blood glucose infor-
mation. Preferably, a sequence sequentially increasing
according to order of the generation of the transmission
packets may be allocated as an identifier of a transmis-
sion packet, or the time of the generation of the trans-
mission packet may be allocated as an identifier of a
transmission packet.
[0056] The generated transmission packets (PI, P2,
P3, P4, P5, P6) are stored in a storage module, and when
a set communication period (TS) is reached, the trans-
mission packets (PI, P2, P3, P4, P5) stored in the storage
module are respectively transmitted to the communica-
tion terminal.
[0057] Regarding another example of generating a
transmission packet with reference to FIG. 3(b), blood
glucose information (B1, B2, B3, B4, B5, B6, ...) is gen-
erated sequentially at each set blood glucose information
generation period (Tp) and is stored in the storage mod-
ule every time the blood glucose information is generat-
ed, and when a set communication period (TS) is
reached, a transmission packet (PI) including all blood
glucose information stored in the storage module for the
communication period is generated and the generated
transmission packet (PI) is transmitted to the communi-
cation terminal.
[0058] FIG. 4 is a functional block diagram for illustrat-
ing a communication terminal according to an embodi-
ment of the present disclosure.
[0059] Referring to FIG. 4, when an advertisement
message transmitted from a sensor transmitter at each
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set communication interval is received through a terminal
communicator (130), a terminal controller (110) connects
the communication with the sensor transmitter through
the terminal communicator (130). When the terminal con-
troller (110) is connected to the communication with the
sensor transmitter, the terminal controller 110 receives
blood glucose information from the sensor transmitter
through the terminal communicator (130) and stores the
received blood glucose information in the storage module
(150). The terminal controller (110) terminates the com-
munication with the sensor transmitter when the commu-
nication interval elapses, or terminates the communica-
tion with the sensor transmitter when the receipt of the
transmission packet from the sensor transmitter is com-
pleted even before the communication interval elapses.
[0060] Meanwhile, a biometric information manage-
ment module (140) determines whether unreceived
blood glucose information exists based on the blood glu-
cose information stored in the storage module (150), and
if there is unreceived blood glucose information, the bi-
ometric information management module (140) outputs,
to an user through a display module (170), information
such as information regarding whether the unreceived
blood glucose information exists, information regarding
an area to which the unreceived blood glucose informa-
tion belongs (information regarding whether the unre-
ceived blood glucose information is within a dangerous
area or a normal area), and the number of the unreceived
blood glucose information.
[0061] Preferably, the biometric information manage-
ment module (140) generates an indicator including in-
formation such as information regarding whether unre-
ceived blood glucose information exists, information re-
garding an area to which the unreceived blood glucose
information belongs, the number of the unreceived blood
glucose information and so on, and the biometric infor-
mation management module (140) displays information
on the generated indicator on the display module (170)
to inform the user that the unreceived blood glucose in-
formation exists. When a user command for receiving
the unreceived blood glucose information is inputted from
a user interface (190), the transmission of the unreceived
blood glucose information is requested to the sensor
transmitter according to the user command to receive
the unreceived blood glucose information.
[0062] The communication terminal is communicative-
ly connected to the sensor transmitter at every set period
to receive blood glucose information from the sensor
transmitter, and, preferably, according to an embodiment
of the present disclosure, the biometric information man-
agement module (140) can determine whether unre-
ceived blood glucose information exists at current time
based on the last receipt time or the last measurement
time of the blood glucose information stored in the stor-
age module (150).
[0063] Preferably, according to another embodiment
of the present disclosure, when the biometric information
management module (140) confirms communication

connection with the sensor transmitter through the ter-
minal controller (110), the biometric information manage-
ment module (140) can determine whether unreceived
blood glucose information exists at current time based
on the last receipt time or the last measurement time of
the blood glucose information stored in the storage mod-
ule (150).
[0064] FIG. 5 is a functional block diagram for illustrat-
ing a biometric information management module accord-
ing to an embodiment of the present disclosure.
[0065] Referring to FIG. 5, a non-receipt determination
module (141) determines whether unreceived blood glu-
cose information exists based on the blood glucose in-
formation received from the sensor transmitter and
stored in the storage module. Here, an example of de-
termining whether blood glucose information unreceived
by the non-receipt determination module (141) exists is
that, when the communication between the communica-
tion terminal and the sensor transmitter is connected,
whether there is blood glucose information which the
communication terminal has not received can be deter-
mined based on a blood glucose information identifier
received from the sensor transmitter and an identifier of
blood glucose information stored last in the storage mod-
ule. By determining whether there is unreceived blood
glucose information when the communication is connect-
ed between the communication terminal and the sensor
transmitter, unnecessary operation for determining
whether unreceived blood glucose information exists or
unnecessary notification to an user that there is unre-
ceived blood glucose information can be controlled to be
prevented when the communication connection between
the communication terminal and the sensor transmitter
is impossible or when the user intentionally blocks the
communication connection between the communication
terminal and the sensor transmitter.
[0066] Here, another example of determining whether
blood glucose information unreceived by the non-receipt
determination module (141) exists is that, when new
blood glucose information has not been stored to the stor-
age module for a set threshold time from the time when
last blood glucose information was stored to the storage
module of the communication terminal, unreceived blood
glucose information exists. Like this, by determining that
there is unreceived blood glucose information when new
blood glucose information has not been received contin-
uously for the threshold time after last blood glucose in-
formation was stored to the storage module, the commu-
nication connection between the communication terminal
and the sensor transmitter can be induced to receive the
unreceived blood glucose information when the commu-
nication connection between the communication terminal
and the sensor transmitter cannot be performed for long
time.
[0067] When unreceived blood glucose information ex-
ists, an area determination module (143) determines an
area to which the unreceived blood glucose information
belongs. Accordingly, the area determination module
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(140) determines whether an area to which the unre-
ceived blood glucose information belongs is in a danger-
ous area or in a normal area, and the dangerous area
may mean a hyperglycemia or hypoglycemia area set by
the user and the normal area may mean a normal range
of a blood glucose area set by the user. The area deter-
mination module (140) generates indicator information
regarding unreceived blood glucose information based
on the area to which the unreceived blood glucose infor-
mation belongs and controls to output it to the display
module.
[0068] An information acquiring module (145) per-
forms operations differently depending on whether an
area to which the unreceived blood glucose information
belongs is in the dangerous area or in the normal area,
when the unreceived blood glucose information belongs
to the normal area the information acquiring module (145)
notifies existence of the unreceived blood glucose infor-
mation one time only thereby reducing inconvenience of
the user caused by frequent alarms or performs an op-
eration that the indicator is blinded after certain time pe-
riod elapses, and when the unreceived blood glucose
information belongs to the dangerous area the alarms
are provided to the user more frequently than the unre-
ceived blood glucose information belonging to the normal
area thereby inducing to receive the unreceived blood
glucose information. When a user command for receiving
the unreceived blood glucose information is inputted
through a user interface module, the information acquir-
ing module (145) receives the unreceived blood glucose
information from the sensor transmitter and controls to
store the received blood glucose information to the stor-
age module.
[0069] On the other hand, when determining that un-
received blood glucose information belongs to the dan-
gerous area and the unreceived blood glucose informa-
tion received according to the user request is in an actual
dangerous area, a message generating module (147)
generates a message informing that the unreceived
blood glucose information is in the actual dangerous area
and controls to display it to the user through the display
module.
[0070] FIG. 6 is a flow chart for illustrating a method
for receiving and transmitting unreceived blood glucose
information according to an embodiment of the present
disclosure.
[0071] Referring to FIG. 6, whether blood glucose in-
formation not received by the communication terminal
from the sensor transmitter exists is determined (S110).
[0072] When the unreceived blood glucose information
exists, time of measuring the unreceived blood glucose
information is predicted and an area to which the unre-
ceived blood glucose information belongs is determined
based on blood glucose information received around the
time of measuring the unreceived blood glucose infor-
mation (S130).
[0073] An indicator including an area to which unre-
ceived blood glucose information belongs, the number

of the unreceived blood glucose information and so on
is generated and the generated indicator is displayed on
the display module (S150).
[0074] Whether a user command for requesting unre-
ceived blood glucose information is inputted is deter-
mined based on the displayed indicator (S170), and when
the user command for requesting unreceived blood glu-
cose information is inputted, the unreceived blood glu-
cose information is received by requesting to receive the
unreceived blood glucose information from the sensor
transmitter and the received unreceived blood glucose
information is displayed on the display module (S190).
[0075] Preferably, sequence of the unreceived blood
glucose information or an identifier of measurement time
of the unreceived blood glucose information and so on
are received from the sensor transmitter and the unre-
ceived blood glucose information is requested, and the
sensor transmitter searches for unreceived blood glu-
cose information which the communication terminal has
not received and provides the unreceived blood glucose
information to the communication terminal.
[0076] FIG. 7 illustrates an example of an indicator ac-
cording to the present disclosure, and, as illustrated in
FIG. 7(a), when there is no unreceived blood glucose
information, a separate indicator is not activated on a
display module of the communication terminal.
[0077] However, when unreceived blood glucose in-
formation exists, an indicator is activated as illustrated in
FIG. 7(b) or 7(c), and, as illustrated in FIG. 7(b), when
there is unreceived blood glucose information, the unre-
ceived blood glucose information belongs to the normal
area, the number of the unreceived blood glucose infor-
mation is five (5), an identifier (I) including an area to
which the unreceived blood glucose information belongs
and the number of the unreceived blood glucose infor-
mation is activated and, as illustrated in FIG. 7(c), when
there is unreceived blood glucose information and the
unreceived blood glucose information belongs to a hy-
perglycemia dangerous area, an identifier (I) including
an area to which the unreceived blood glucose informa-
tion belongs is activated.
[0078] Preferably, indicators for notifying unreceived
blood glucose information belonging to the normal area
and unreceived blood glucose information belonging to
the dangerous area are displayed in different colors from
each other, so that the user intuitively can recognize that
there is unreceived blood glucose information through
the indicator and can easily and quickly recognize an
area to which the unreceived blood glucose information
belongs.
[0079] FIG. 8 shows an example of a user interface
screen for inputting a user command for receiving unre-
ceived blood glucose information, and, when a user
touches an indicator icon, received blood glucose infor-
mation is displayed on a time axis of a graph as shown
in FIG. 8(a) and the unreceived blood glucose information
is indicated on the graph. After the user visually checks
the time of measuring the unreceived blood glucose in-
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formation or an area to which the unreceived blood glu-
cose information belongs through the graph, the user can
click the CHECK button and a user interface for inquiring
whether to receive the unreceived blood glucose infor-
mation is displayed as shown in FIG. 8(b), and, when a
user command for a request for receipt is inputted by
clicking the RECEIPT button on the user interface screen
displayed in FIG. 8(b), unreceived blood glucose infor-
mation is received. As shown in FIG. 8(c), when the un-
received blood glucose information is received, a user
interface screen for inquiring about whether to check the
received blood glucose information is activated.
[0080] FIG. 9 is a flowchart for illustrating a method for
transmitting and receiving unreceived blood glucose in-
formation based on an area to which the unreceived
blood glucose information belongs according to an em-
bodiment of the present disclosure.
[0081] Referring to FIG. 9, when unreceived blood glu-
cose information exists, the time of measuring the unre-
ceived blood glucose information is predicted and deter-
mined (S211). The sensor transmitter measures blood
glucose information at a set cycle, and, for example, the
time of measuring the unreceived blood glucose infor-
mation may be predicted and determined based on the
time of measuring other blood glucose information which
is received from the sensor transmitter and stored. As
another example, the time of measuring the unreceived
blood glucose information may be predicted and deter-
mined based on the time at which the blood glucose in-
formation is not stored to the communication terminal.
[0082] Adjacent blood glucose information at time ad-
jacent to the unreceived blood glucose information is de-
termined based on the time of measuring the unreceived
blood glucose information (S213), and whether the un-
received blood glucose information belongs to the normal
region is determined based on the adjacent blood glu-
cose information (S215).
[0083] If the unreceived blood glucose information be-
longs to the normal area, an indicator for the unreceived
blood glucose information is outputted and whether a us-
er command for requesting receipt of the unreceived
blood glucose information from the user is inputted is
determined in response to the indicator (S216). When
the user command is inputted, the unreceived blood glu-
cose information is requested to the sensor transmitter
and received from the sensor transmitter (S217). Here,
when the unreceived blood glucose information is re-
quested, an identifier of the unreceived blood glucose
information (for example, a sequence of the unreceived
blood glucose information, a generation time, a meas-
urement time, etc.) may be included in the request.
[0084] Meanwhile, whether the unreceived blood glu-
cose information belongs to the normal area and whether
a user command for requesting the unreceived blood glu-
cose information is inputted within a first threshold time
are determined (S218). When the user command for re-
questing the unreceived blood glucose information is not
inputted until the first threshold time elapses, the indicator

displayed on the display module is deleted or blinded
(S219).
[0085] Accordingly, when the unreceived blood glu-
cose information belongs to the normal area and the user
command for receiving the unreceived blood glucose in-
formation is not inputted within the first threshold time,
an indicator indicating the existence of the unreceived
blood glucose information is deleted or blinded to be eas-
ily processed without cumbersome operation or interven-
tion of the user for processing unnecessary unreceived
blood glucose information.
[0086] FIG. 10 is a figure for explaining a section in
which blood glucose information is not received from the
sensor transmitter, and, as illustrated in FIG. 10, the sen-
sor transmitter transmits blood glucose information, gen-
erated at certain time intervals, to the communication ter-
minal. However, the blood glucose information generat-
ed from the sensor transmitter is not received from a time
point (t1) when communication between the sensor
transmitter and the communication terminal is not con-
nected to a time point (t2) when the communication is
reconnected (t2).
[0087] FIG. 11 is a figure for explaining an example of
determining an area, to which unreceived blood glucose
information belongs, from adjacent blood glucose infor-
mation, and, as illustrated in FIG. 11(a), the communica-
tion terminal has not been received blood glucose infor-
mation from a first time point (t1) and starts to receive
blood glucose information again from a second time point
(t2). The communication terminal checks adjacent bio-
metric information at adjacent time before the unreceived
first time point (t1) and adjacent biometric information at
adjacent time after the second time point (t2) based on
measurement time or receipt time of blood glucose infor-
mation stored in the storage module. When an area to
which the adjacent biometric information at adjacent time
before the unreceived first time point (t1) belongs is the
dangerous area (an area higher than TH2) and an area
to which the adjacent biometric information at adjacent
time after the second time point (t2) belongs is the dan-
gerous area (an area higher than TH2), it may be deter-
mined that the unreceived blood glucose information also
belongs to the dangerous area.
[0088] On the other hand, as shown in FIG. 11(b), the
communication terminal does not receive the blood glu-
cose information from the first time point (t1) and starts
to receive the blood glucose information again from the
second time point (t2), and, when an area to which the
adjacent biometric information at adjacent time before
the unreceived first time point (t1) belongs is the normal
area (an area lower than TH2 and higher than TH1) and
an area to which the adjacent biometric information at
adjacent time after the second time point (t2) belongs is
the normal area (an area lower than TH2 and higher than
TH1), the communication terminal may determine that
the unreceived blood glucose information also belongs
to the normal area.
[0089] Therefore, in FIG. 11, an example of determin-
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ing an area to which the unreceived blood glucose infor-
mation belongs determines an area to which the unre-
ceived blood glucose information belongs based on other
blood glucose information received at time adjacent to
time before and after not receiving the unreceived blood
glucose information.
[0090] FIG. 12 is a figure for illustrating another exam-
ple of determining an area, to which unreceived blood
glucose information belong, from adjacent blood glucose
information, and, as shown in FIG. 12(a), the communi-
cation terminal has not been received blood glucose in-
formation from a first time point (t1) and starts to receive
blood glucose information again from a second time point
(t2). The communication terminal checks adjacent bio-
metric information at adjacent time before the first time
point (t1) based on measurement time or receipt time of
blood glucose information stored in the storage module.
When an area to which the adjacent biometric information
at adjacent time before the first time point (t1) belongs is
the dangerous area (an area higher than TH2), it may be
determined that the unreceived blood glucose informa-
tion also belongs to the dangerous area.
[0091] On the other hand, as illustrated in FIG. 12(b),
the communication terminal has not been received blood
glucose information from the first time point (t1) and starts
to receive blood glucose information again from the sec-
ond time point (t2), and, when an area to which the ad-
jacent biometric information at adjacent time before the
first time point (t1) belongs is the normal area (an area
lower than TH2 and higher than TH1), the communication
terminal may determine that the unreceived blood glu-
cose information also belongs to the normal area.
[0092] Therefore, in FIG. 12, an example of determin-
ing an area to which the unreceived blood glucose infor-
mation belongs determines an area to which the unre-
ceived blood glucose information belongs based on other
blood glucose information received at time adjacent to
time before not receiving the unreceived blood glucose
information.
[0093] FIG. 13 is a flowchart for explaining a method
for transmitting and receiving unreceived blood glucose
information based on an area to which the unreceived
blood glucose information belongs according to an em-
bodiment of the present disclosure.
[0094] Continuing to FIG. 9, when an area to which the
unreceived blood glucose information belongs is deter-
mined to be a dangerous area rather than a normal area
based on adjacent blood glucose information, whether a
user command for requesting the unreceived blood glu-
cose information is inputted is determined (S231). Here,
information on whether the unreceived blood glucose in-
formation belongs to the dangerous area may be indicat-
ed on the indicator.
[0095] When the user command for requesting the un-
received blood sugar information is inputted, the unre-
ceived blood glucose information is requested to the sen-
sor transmitter and received from the sensor transmitter
(S233).

[0096] However, if the user command for requesting
the unreceived blood glucose information is not inputted,
whether a second threshold time elapses after displaying
the indicator is determined (S234). When the second
threshold time elapses, an inquiry message notifying the
user that because the unreceived blood glucose infor-
mation exists and the unreceived blood glucose informa-
tion belongs to the dangerous area it is necessary to re-
ceive and check the unreceived blood glucose informa-
tion is generated and outputted (S235).
[0097] After outputting the inquiry message, whether
a user command for requesting the unreceived blood glu-
cose information is inputted is determined again (S237),
and, when the user command for requesting the unre-
ceived blood glucose information is inputted, the unre-
ceived blood glucose information is requested to the sen-
sor transmitter and received from the sensor transmitter.
[0098] However, whether a third threshold time has
elapsed in a state in which the user command is not in-
putted after the inquiry message is outputted is deter-
mined (S238), and, if the user command has not been
inputted for the third threshold time, it is determined that
the user does not intend to receive the unreceived blood
glucose information and an indicator indicating that the
unreceived blood glucose information exists is deleted
even though the unreceived blood glucose information
belongs to the dangerous area (S239).
[0099] According to fields to which an embodiment of
the present disclosure is applied, the dangerous area
can be subdivided into a high-dangerous area and a low-
dangerous area, and, when an area to which the unre-
ceived blood glucose information belongs is determined
to be the high-dangerous area based on the adjacent
blood glucose information, the operation of requesting
the unreceived blood glucose information to the sensor
transmitter and receiving the unreceived blood glucose
information from the sensor transmitter can be controlled
to be performed automatically regardless of whether the
user command for requesting the unreceived blood glu-
cose information is inputted.
[0100] On the other hand, depending on fields to which
an embodiment of the present disclosure is applied, the
number or frequency of outputting inquiry messages can
be increased in proportion to the extent to which the un-
received blood glucose information is determined to ex-
ceed the normal area based on the adjacent blood glu-
cose information, or the number or frequency of output-
ting inquiry messages can be increased when the unre-
ceived blood glucose information is determined to belong
to the high-dangerous area based on the adjacent blood
glucose information.
[0101] FIG. 14 is a flowchart for illustrating an example
of calculating a first threshold time, a second threshold
time, or a third threshold time according to an embodi-
ment of the present disclosure.
[0102] Referring to FIG. 14, the sensor transmitter
stores blood glucose information measured for a set time
after starting to measure blood glucose information, for
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example, for six (6) hours or twelve (12) hours, in the
sensor transmitter, and when a storage period expires,
the sensor transmitter sequentially deletes the stored
blood glucose information, and, when the unreceived
blood glucose information exists, the communication ter-
minal predicts measurement time of the unreceived blood
glucose information (S251) and calculates deletion time
at which the unreceived blood glucose information is de-
leted from the sensor transmitter based on the predicted
measurement time (S253).
[0103] The communication terminal calculates the first
threshold time or the second threshold time before the
deletion time is reached (S255).
[0104] On the other hand, the third threshold time is
calculated before the deletion time is reached after the
lapse of the second threshold time (S257). Preferably,
the sum of the second threshold time and the third thresh-
old time is calculated by being allocated with a ratio set
in the total remaining time of from the time when the in-
dicator is output to the deletion time.
[0105] FIG. 15 is a figure for illustrating an example of
calculating a first threshold time to a third threshold time,
and, as shown in FIG. 15(a), a deletion time (t5) at which
unreceived blood glucose information is deleted from the
sensor transmitter is calculated based on a time point
(T1) at which the existence of unreceived blood glucose
information occurs first time. When the sensor transmitter
and the communication terminal are connected to each
other and start the operation of receiving unreceived
blood glucose information, the first threshold time (Δt1)
is calculated before the deletion time reaches.
[0106] Meanwhile, as shown in FIG. 15(b), a deletion
time (t7) at which the unreceived blood glucose informa-
tion is deleted from the sensor transmitter is calculated
based on the time point (T1) at which the existence of
the unreceived blood glucose information occurs first
time. When the sensor transmitter and the communica-
tion terminal are connected to each other and start the
operation of receiving unreceived blood glucose informa-
tion, the second threshold time (Δt2) and the third thresh-
old time (Δt3) are allocated at a certain rate from the total
remaining time (Δt4) at which the unreceived blood glu-
cose information is stored to the sensor transmitter, for
example, 20% of the total remaining time can be allocated
to the second threshold time (Δt2) and 20% of the total
remaining time can be allocated to the third threshold
time (Δt3). Here, the second threshold time and the third
threshold time are allocated to the early part of the total
remaining time, so that unreceived blood glucose infor-
mation can be received or processed as non-receipt with-
out waiting until the total remaining time elapses.
[0107] Meanwhile, as shown in FIG. 15(c), a deletion
time (t7) at which the unreceived blood glucose informa-
tion is deleted from the sensor transmitter is calculated
based on the time point (T1) at which the existence of
the unreceived blood glucose information occurs first
time. When the sensor transmitter and the communica-
tion terminal are connected to each other and start the

operation of receiving unreceived blood glucose informa-
tion, the second threshold time (Δt2) and the third thresh-
old time (Δt3) are allocated at a certain rate from the total
remaining time (Δt4) at which the unreceived blood glu-
cose information is stored to the sensor transmitter, for
example, 20% of the total remaining time can be allocated
to the second threshold time (Δt2) and the rest of the total
remaining time after the lapse of the second threshold
time (Δt2) can be allocated to the third threshold time
(Δt3). Here, it is characterized in that the third threshold
time (Δt3) is allocated in consideration of a communica-
tion time set for being capable of connecting communi-
cation with the sensor transmitter and receiving the un-
received blood glucose information for the entire remain-
ing time so that when a user command is input within the
third threshold time (Δt3) the unreceived blood glucose
information can be safely received before the unreceived
blood glucose information is deleted from the sensor
transmitter.
[0108] Meanwhile, the exemplary embodiments of the
present disclosure described above can be implemented
through programs executable at computers, and can be
operated in a general-purpose digital computer execut-
ing the programs using computer readable medium.
[0109] The above-referenced computer readable me-
dium comprises storage medium such as magnetic stor-
age media (e.g., ROM, floppy disks, hard disks, etc.),
optical recording media (e.g., CD-ROMs, DVDs, etc.),
and carrier waves (e.g., transmission through the Inter-
net).
[0110] Although the present disclosure is described
with reference to embodiments shown in the drawings in
order to explain certain principles of the present disclo-
sure by way of example, a person having ordinary skill
in the art which the present disclosure relates could make
various modifications and equivalent other embodi-
ments. Accordingly, the protection scope of the present
disclosure shall be defined by the claims attached hereto
and all of their equivalents.

Claims

1. A method for transmitting and receiving biometric
information between a sensor transmitter configured
to be attachable to a body part of a user and measure
the biometric information of the user and a commu-
nication terminal configured to receive the biometric
information from the sensor transmitter, the method
comprising:

determining whether unreceived biometric infor-
mation among biometric information measured
by the sensor transmitter exists;
when the unreceived biometric information ex-
ists, outputting an indicator for existence of the
unreceived biometric information to be informed
to the user; and
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requesting and receiving the unreceived biomet-
ric information from the sensor transmitter.

2. The method for transmitting and receiving the bio-
metric information according to claim 1, further com-
prising determining whether the unreceived biomet-
ric information belongs to a dangerous area or a nor-
mal area.

3. The method for transmitting and receiving the bio-
metric information according to claim 2, wherein in-
formation on an area to which the unreceived bio-
metric information belongs is included in the indicator
and outputted.

4. The method for transmitting and receiving the bio-
metric information according to claim 2, further com-
prising, when the unreceived biometric information
exists, determining time of measuring the unre-
ceived biometric information,
wherein an area to which the unreceived biometric
information belongs is determined based on biomet-
ric information received around the time of measur-
ing the unreceived biometric information.

5. The method for transmitting and receiving the bio-
metric information according to claim 2, wherein
when the unreceived biometric information belongs
to the normal area, the indicator is processed to be
blinded so that the user is unable to visually recog-
nize the indicator.

6. The method for transmitting and receiving the bio-
metric information according to claim 2, wherein
when the unreceived biometric information exists
and the unreceived biometric information belongs to
the normal area, the unreceived biometric informa-
tion is requested and received from the sensor trans-
mitter only if a receipt command for receiving the
unreceived biometric information is inputted.

7. The method for transmitting and receiving the bio-
metric information according to claim 6, wherein:

when the unreceived biometric information ex-
ists and the unreceived biometric information
belongs to the normal area, the unreceived bi-
ometric information is requested and received
from the sensor transmitter if the receipt com-
mand for receiving the unreceived biometric in-
formation is inputted within a first threshold time,
and
when the receipt command is not inputted during
the first threshold time, the indicator outputted
on a display is deleted.

8. The method for transmitting and receiving the bio-
metric information according to claim 2, further com-

prising:

when the unreceived biometric information ex-
ists and the unreceived biometric information
belongs to the dangerous area, determining
whether the receipt command for receiving the
unreceived biometric information is inputted
within a second threshold time;
when the receipt command for receiving the un-
received biometric information is not inputted
within the second threshold time, outputting to
the user an inquiry message for inquiring wheth-
er to receive the unreceived biometric informa-
tion; and
determining whether the receipt command is in-
putted within a third threshold time after output-
ting the inquiry message,
wherein:

when the receipt command is inputted with-
in the third threshold time, the unreceived
biometric information is requested and re-
ceived from the sensor transmitter, and
when the receipt command is not inputted
during the third threshold time, the indicator
outputted on a display is automatically de-
leted.

9. The method for transmitting and receiving the bio-
metric information according to claim 7 or 8, further
comprising, when the unreceived biometric informa-
tion exists:

determining time of measuring the unreceived
biometric information; and
based on the determined time of measuring the
unreceived biometric information, calculating
deletion time of deleting the unreceived biomet-
ric information of which storage time set after
measuring and storing the unreceived biometric
information by the sensor transmitter elapses,
wherein at least one of the first threshold time,
the second threshold time, and the third thresh-
old time is calculated based on the deletion time.

10. The method for transmitting and receiving the bio-
metric information according to claim 9, wherein the
first threshold time, the second threshold time, and
the third threshold time are calculated to be prior to
the deletion time.

11. The method for transmitting and receiving the bio-
metric information according to claim 2, further com-
prising:

when the unreceived biometric information be-
longs to the dangerous area, receiving the un-
received biometric information from the sensor
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transmitter and determining whether the unre-
ceived biometric information belongs to an ac-
tual dangerous area; and
when it is determined that the unreceived bio-
metric information belongs to the actual danger-
ous area, generating and outputting an alarm
message notifying the dangerous area to the us-
er.
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